64 different 2ann stations. |n its applicaton (cage 7. -, Telegesic states that co-
freaquency i~ierference s coniroiied by low sidelobe 1evels ana the exploitation of
alternate pc:arizations. Unfortunately, wnile Tsiedesic naa counted on aiternate
polarizations to suppress co-frequency interference. the NRMC's Joint Technicai Sub-
Group founa that “circuiariy polarized antennas generaily do not maintain a good axiai
ratio beyonc the first major side lobe” ana recommended that "no poiarization
discrimination be considereq” into the sideiobes of circular antennas. (NRMC document
JTSG 4.3). WA-COM, Inc. has assessed this issue in detail and its review of the
Teledesic seif-interference problem is provided as Attachment B. There will typicaily
be about 12 interfering, co-frequency Teledesic signals within thirty degrees of
boresight of the antenna for the desired Teledesic signal. Without even considering
the other 51 seif-interfering signais. this would appear to degrade the carrier-to-
interference ratio below the vaiue reaquired by Teledesic. Thus, without poiarization
isolation. the capacity of the sysiem may be reduced weil below Teledesic's stated 2
million simultaneous 16 kb/s service links or 20,000 simultaneous T1 service links.

esic Ph - A nas -- Bevond Affo Technoio

Aside from the concems about capacity degradation due to Teledesic seif-interference,
the likelinocd that Teledesic can produce the earth station antennas required for
system operation is iow, and any such antennas are likely to be prohibitively expensive
reiative to data communications altematives avaiiable to would-be Teledesic
subscribers. Teledesic's design tolerances for its earth station phased-array antennas,
as descriped on page A2 of its technicai paper attached to its December 2, 1994
Suppiemental Comments, imply that the production yields on the final product will be
fairly low, driving up the cost of the antenna. This is due to the design goal of holding
phase error in the array to less than five degrees. This specification is well beyond
anything envisioned for production in the 28 GHz band, and costs will be driven up
further by the fact that Teledesic plans a "family” of different antenna sizes for various
terminal data rates. Thus, production runs of a given type will be smaller than if a
single antenna type was used across the Teledesic system. While Teledesic is elusive
about the details of this "miracie" antenna, the cost impact of such tolerances is severe
whether Teledesic intends to use a single duai-band (uplink and downlink) array for the
earth terminal or whether separate, singie-band arrays are pfanned. Regardiess of the
approach attempted, the phase tolerances, even if achieved in hardware, would be
rendered inadequate if any rain, dust, bird droppings, etc. light on the horizontal
surface of the antenna, disturbing its far-field characteristics. Note that Teledesic,
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Jniike LMDS. must ocera:z its pnaseag-array entennas with a pnysicai orientation in the
piane of the earnn surface since tney wiil not ce able to maintain ther gan ana sidelobe
characteristics over scan !:Mits more than a few tens of degrees rcm the perpenaicular
to the surface of the anterna. Teledesic aamits this when It states . mprovement for
scan angies of 50 degrees from tne axis is nct possibie...(and) NO imerovement beyond
that proposed by Teledes:c is possible." (Teleaesic paper attachec 10 Decemper 2,
1994 Suppiemental Comments). This statement further impiies that Teledesic has
found the "holy grait” in antennas—since nobedy, according to Telegesic. could possibiy
improve upon Teledesic's design. Operating at such limits is sure to be expensive—if
not technically impaossibie.

Design Alternatives for Broadband Sateilite Service

Beyond the issues of sideiobe suppression, snieiding, capacity ana terminai cost are
many other technical design elements of the Teledesic system which, while not
arbitrary, are likewise not seiected with practicatity and sharing criteria in mindg.
Teledesic's system design, as defined in its Application to the Commission and
reiterated in a document entitied "Characteristics of Teledesic's Ka Band, Low Earth
Orbit, FSS Network to Provide Global Voice, Data, and Video Communications”
(entered into the Negotiated Rulemaking Committee record as document number
NRMC-24), is only one of many possibilities for broadband satellite service. In fact,
there are numerous design changes which, if imptemented, would greatly reduce the
potential interference between Teledesic terminals and LMDS without impact on
Teledesic performance. These inciude a modification of the muitiple access scheme to
accommodate broadband CDMA or other code spreading of upiink signais to reduce
the power spectral density of the uplink transmitter signal, or the use of TDMA on the
uplink which would reduce the duty cycle of a given earth station terminai. These
change are achievable within the signal processing complexity and system framework
envisioned by Teledesic. and yet no potential changes have been offered. In fact,
Teledasic refused, in the NRMC work pericd, to give reasonabie consideration to a
frequency assignment scheme, suggested by CVNY, that would accommodate
reasonable levels of band sharing—-without significant system design changes—that
wouid uitimately benefit both Teledesic and LMDS proponents.



" Teledesic Economic Feasibility and Practicalitv--A View from a Technicai

Perspective

Teleaesic states in its paper attached to its Suppiemental Comments (December 2.
1994) that " antenna patterns....are neither achievabie nor economically feasibie."
(page 1). As has been addressed above. sidelobe suppression improvements of the
magnitude contempiated by BeliCore and others waeighing interference mitigation and
sharing issues are within the bounds of current technoiogy. However, since
achieveability and economic feasibility apparently an issue from the viewpoint of
Teledesic, it is interesting to consider the Teledesic concept and application. In doing
this, extreme doubt is cast upon the entire Teledesic scheme. A few exampies are in
order.

First, it shouid be noted that nowhere in its appiication to the Commission did Teledesic
address the design or cost of the ground segment of its network. Given the complexity
of the phased-array antennas Teledesic envisions for the earth stations, an extremely
conservative estimate of the cost of a Teledesic terminai capable of muitipie
transmission rates and utilizing a steerabie antenna of the design compiexity and
tolerance described in Teledesic's paper (page A2) attached to the Supplemental
Comments (December 2, 1984) is approximately $3,000. This is, in fact, extremely
conservative since to construct such an antenna today would probably cost of the order
of 10 to 100 times this amount. Given this estimate, $3,000 per terminai, and
Teledesic's assertion that 20 million such terminais are likely, the total capital cost of
the Teledesic system would be the sum of the terminai costs ($60 biilion) and the cost
of the sateliite constelfation (conservatively estimated by Teledesic in their appiication
to the Commission at about $9 biilion) for a total system cost of $69 billion, which does
not include to cost of repiacement of inoperable system elements, operations, or
payments for landing rights to telecommunications carriers indigenous to countries of

What does this minimum of $89 billion buy? It buys a system for which the capacity
available world-wide is onfy two miilion simuitaneous 16 kb/s access lines or twenty
thousand simuitaneous T1 lines. This is roughly equivalent to fifty OC-4 fiber optic
transmissions, or {ess than what one might expect as traffic in and out of a singfe major
American metropolitan area. As a resuit of the low, but probably still unreatizable
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' system capacity ciaimeaq cy Teledesic. aiter 1en years of operations (sixteen years from
now), accoraing 1o Telegesic's own revenue estimates. Teleaesic stif wiii not have
cotlectea enougn revenue to repay the initial capital ccst of the Teledesic system. In
reality, the capacity of the Telegesic system. cue to impiementation difficuities. is likely
significanuy celow that projected by Teledesic--this wouid reauce revenue and further
increase the payback period for system infrastructure. Furthermore. after ten years of
operations. oy Teledesic's own estimate approximateiy 30 percent of the satellites in
the constellation will have failed, forcing expensive development, launch and orbital
insertion of repiacement satellites. By any measure, the financial risk of the Teledesic
system is enormous. Perhaps this, in part, expiains why Teledesic's weaithy principais.
Bill Gates and Craig McCaw, according to the Teledesic application, have committed
oniy 0.11 percent of the total capital needed to establish the satellite constellation and
oniy 0.0145 percent of the totai projected cost of the system using the estimates above.
This ievei of investment does not convey much confidence in the Teledesic technoiogy.
Noteworthy experts including John Pike, Director of the American Federation of
Scientists' Space Policy Project, and Howard Anderson, of the Yankee Group, have
said of the Teledesic plan: "I's the stupidest damn thing | ever heard of" and "The
system ain't gorma work." '

It is interesting to compare the capacity of LMDS, as a measure of its efficient use of
spectrum, to that of Teledesic. As noted above, Teledesic's optimistic stated capacity
is 2 million simuitaneous 16 kb/s users. Given the LMDS design for data services
established in the NRMC, LMDS could provide this same capacity in the same
spectrum using only 80 LMDS ceiis, which is equivaient to the size of an LMDS
depioyment in a single large metropaiitan area (about 2300 square miles). Then, with
LMDS, ths same spectrum can be reused at virtually any point on the surface of the
earth, while Teledesic cannot reuse the spectrum anywhere on the earth.

The comparison of Teledesic and LMDS capacity is aiso striking when the New York
PMSA is considered, which is the operating market for CellularVision of New York. The
New York PMSA cavers 1,147 square miles with a popuiation of 8.6 million and about
3.5 miliion househoids. The Teledesic "celi" is §3 by 53 kilometers, or 1,085 square
miles—roughly equivalent to the New York PMSA. Shockingly, the Teledesic system
can handie only 14 simuitaneous T1 service links to cover this entire area and
popuiation. while CVNY, upon initial deployment of a full system for New York, could
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" provide nearty 26.000 T* sarvice links. In this one instance aione. CYNY can provide
nearly two thousand times :ne capacity of Telegesici As demana fcr the service grows
beyond 26.000 T1 lines ir. New York. the capacity of the CVNY system can be
upgraded to support a service ievel five thousand times the capacity of Teledesic in
New York.

Low Teledesic Capacitv is Positive for Co-Freguency Sharing

A combined view of the Teledesic capacity and its impact on sharing is aiso compeiling.
Given the surface area of the earth, Teledesic's system coverage pians, and the
approximation that the earth is two-thirds (unpopulated) water, Teledesic is projected to
have about 58,000 "eann fixed cells" over {and (each §3 by 53 km)}. Given the stated
system capacity of 2 miiiion simultaneous 16 kb/s service links, this wouid amount to an
average ceil capacity of 25 simuitaneous 16 kb/s service links, or approximately 0.35
T1 service links. Teledesic has stated that some ceils may generate traffic at a rate of
100 times the average ceil (NRMC-24), which means that the "peak” celi wouid invoive
35 T1 service links. Unfortunately, Teledesic's single-ceil capacity limits the number of
T1 per celi to only fourtean (NRMC-24). Additionaily, note that the Teledesic cell is
approximately equal in size to 38 LMDS ceiis, so the "peak” Teledesic csll wouid
produce a density of approximately about 0.37 T1 service links per LMDS ceil. That
same LMDS ceil could accommodate more than 660 T1 service links! Teledesic has
made much noise about the concept of coexisting, "ubiquitous” Teledesic and LMDS.
This issue is addressed eisewnere in this paper. But Teledesic’'s own design for "peak"

_celis clearly shows that onfy 0.37 of a single T1 Teledesic service link per LMDS ceil is
to be expected. Mitigation of interference from this single earth station into LMDS
should not prove to be an insurmountable challenge using the very interference
mitigation techniques offered by Teledesic in its application to the Commission.
Teledesic chooses to ignore these facts which are a resuit of its own seif-limiting
design. '

it shouid be noted that. if Teledesic chooses to depioy terminais at the "peak” density in
the interest of flexibility, doing so would resuit in reduced capacity to serve ceils with
below average density since the overall system capacity is fixed. For exampie, of the
approximate 58,000 Teledesic celis over iand areas on the Earth surface, for every caii
in which the maximum of 14 simuitaneous T1 service links are operated, about forty
cells, or an area of more than 43,000 square mites would be deprived of Teledesic
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service. This is a consequence of the overaii Teledesic system capacity, ana is telling
as regards Teledesic's true intentions to serve the "have nots" heraideg in its
appiication—Teledesic wants to reserve the aoility to serve dense areas in which more
cost effective service options are avaiiable and in doing so deprives service to 40 times
as many cell areas in wnich there may pe no service options. Teledesic cannot “have it
both ways” because of its limited system capacity.

Still another way of looking at the impact of the limited capacity of the Teledesic system
on a per-ceil and overail basis is to note that. if Teledesic insists on serving celis at
their maximum capacity of 14 T1 service links per ceil, then only 1429 of the
approximate total of 176.000 earth-fixed cells in the Teledesic system can be served.
This is only 0.81 percent of the earth surface area!! The rest of the earth, or 99.19
percent of the earth, is "out of luck." LMDS. on the other hand can offer reuse of the
spectrum the worid over.

in conclusion, Teledesic, while refusing to consider system design considerations
which will have no impact on the capacity of its system (and hence revenue potential),
is holding out for the survival of a system design which is both wasteful of the precious
public spectrum resource and disastrous as a business prospect. The "ubiquitous"
depioyment of Teledesic service over the worid will offer an insignificantly smat}
improvement in access o the "information superhighway.” Teledesic's refusai to
entertain practicat sharing spectrum sharing options, proposed by Teledesic itseif in its
application to the Commission, is rooted firmly in its insistence in maintaining the
flexdibiity to operate in LMDS service areas with terminal densities far greater than
would be expected in any rational market analysis given more cost effective
aitemnatives. CVNY, on the other hand, is actively and positively pursuing combinations
of interference mitigation, depioyment planning, and band sharing approaches to
maximize the potential of the limited spectrum.

The antenna sidelobe improvements proposed by CVNY for use in maximizing sharing
potential are consistent with foday’s technoiogy. Expioitation of this current technology
in systems proposed for sharing the 28 GHz band, along with the Teledesic system’s
inherent capacity seif-limitations, will allow coexistence of FSS and LMDS. Co-
existence is a moot point if the Teledesic system. which is extremely risky from a
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technicai ana financiai point of view, 1s never depicvea. \Vith the avaiiability of
financiaily-attractive. broaopana telecommunication aiternatives such as CVNY's
LMDS. Teleaesic is not likely to progress pevond the ccncept stage.
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Attacnment B Page :

Intra-system interference in the
Teledesic Sateilite Uplink

L. Teledesic VSAT interfering with digitai LMDS

The simuiation performed by Teledesic and documented in JTSG 4.4B has ciearly
shown very severe degradation between two frequency conerent and symbol timing
coherent phase shift keyed signais. The emphasis here is on the coherence of these rwo
crucial parameters. The Suite 12 syswem is nor synchronous with Teledesic, since the
sysems run autonomously from each other. The Suite {2 hubs have their own internai
reference temperature controiled crysual oscillators, these are not even planned to be
synchronous among themseives, althougn it is impiied that the VSATS of the Teledesic
system are synchronized to the satellites’ own central reference clock (see Figure 2.5 of
WG22). This being the case. the inrerpretadon of the simuiation results obtained bear no
significance on the inmarference analysis between Suite 12 and Teledesic.

But the resuit is interesting and raises a question if there is a system vuinerabie to
this kind of jamming. In our opinion there is, and if we ansiyze the issue a little further the
result, in fact, highlights the vuinerability of the Teledesic system as is currentdy proposed
to self-jamming.

To understand the reason behind this phenomenon we have to review some
pertinent aspects of Teledesic. Each sateifite is equipped with 64 sinmitaneous antennas
and receivers. The front end receivers have 400 MH2 insantaneous band width. Each
beam spirals over nine 53.3 km x 53.3 km ceils with 2 2.276 meec dweil time per cell,
There can be 1440 VSAT: in a single ceil, transmitting on any of 1440 FDMA channeis in
the 400 MHz band width at an information date rate of 16+2 = 18 kbits/sec per FDMA
channel. On any given frequency, though, there can be at the most 64 space division
mmitiplexed uplinks beasned at the saseilite at any given time.

The saceilite anwenna beam has a side lobe rejection of -30 dB. Assuming for
sinspticity that all beams airive to the sawilite with equal power - there could be 2 few
temths of a dB vaniation from cell to ceil due o the varisbility of slant range - 63 equal
power interfering beams from the other ceils operating simuitaneously increase the
inserference flux by 18 dB. Half of these beams are poiarized in the opposite direction. but
a8 it was discussed during the Working Group with the help of Mr. Engle (JTSG/3), it was
conciuded that the side lobes of a circularly polarized anwenna are notoriously difficult to
control and may have wide range of axial ratios. The Working Group agreed that effecrive
polarization isolation is no more than 3 dB, thus only the antermna side lobes will attenuate
the uptink interference on the aggregate by 30 + 3 dB reiative to the main beam. The
result is an inverference flux at the antenna thatis 18 - 33 = - 15 dB below the desired
signai density, This is equivaient to 2 C/T = /5 dB. The specified C/1 was 25 dB in the
document JTSG/9 WG2/3 Rev. 1, August 9. 1994. Thus, it appears that the operating C/1
is 10 dB less than the presented one at 100% utilization of 2 single uplink frequency - a'
64-fold space division frequency reuse.



Page 2

[t is interesung te constder tess than iC0% uuiizanon or a singie RF channei. for
exampie 2 {0 % upiink u=:zagon. This uaiizazcn ractor wiil. on tne average, achieve tne
specified carrier to inwerterence rago. L.e.. C1 = 25 dB.

The first impression one gets is that the specificaaon does not allow any other
satellite cr terrestrial system to co-exist with Teledesic.

The second point 1s: based on the digital sysiem to digital system analysis and
simuiadon by Teledesic. as that system is conrigurea today it cannot co-exist with its own
VSATs. either. This is because these terminais are frequency and symbol timing coherens,
Frequency coherence is needed to maintain the FDMA channeiizing, but even more
imporanty, symbol timing coherence is mandatory in that system to allow for beam
switching, inter-satellite links, and conversion from FDMA upiink to TDMA downiink via
an on-board 400 MHz wide digitai transtnuitipiexer. one for each beam. As the intwerfering
signais arrive with a random carrier phase the amount of degradation any of them causes is
random and its effect aiso vanies from QPSK symbol to QPSK symbol.

A fuorther compiication is that during rain fade. while uplink power conrrol is
empioyed the Teledesic link margin is decreased by an additionai 2 dB. 1t is conceivabie
that it rains uniformiy over {.5 miilion km? area fuily covered by the 64 beams, but a much
more iikely scenario is seiectve fades over cermin cells. in which case there will be an
additionai 2 dB increase in the interference immuniry reduction.

2. Narrow band interference and wide band signals

Ths Telodesic uplink packets indeed can inserfere with several wide band digital
sysems. The resson for that is the exaemely high EIRP it generxtes in short bursts: 16.5
dBW for TSL and 49.3 dBW for GSL terminais. One can jock at the Teledesic uplink
FDMA/TDMA modulation format as a period - 9 time hopping spread spectrum system.
In fac, the 512 bits of informasion at a rase of 18 kbits/sec is transmitted in bursts of
2.276 maecs over a 275 kHz wide RF channel. The spreading gain is (512/18)/2.276
w28.444/2.276 = 12.5. It is well understood that this sore of signal, short and high power,
cam compticate proper receiver operstion. That is the reason for its use as puise jammers
in military communications. its effect can be mitigazed by a more complicated receiver
swecmre, empioying finer quantization, adaptive puise canceilation techniques, stronger
error control codes, &c.
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’ McCaw-Gate'S Satellite Plan Draws Skeptical Reviews

System of 840 ‘Birds’ Is Called Too Costly and Needlessly Complicated

By Jouy J. KeLtex

i Staff Reporter of THE WALL STREET JOURNAL

NEW YORK~ A brash plan by high-tech

own money rather than seeking backers.

But executives at the MceCaw-Gates
vontre express confidence that the vari-
ous hurdies wili be overcome. “Today, the
cost of bringing modern communications
o pooc and remote areas is so high that

's people can't partiei
giobal community,” Mr.

wraordinarily costly project. By the year
2001, Teiedesic plans to have its network of
340 sateilites circling the Earth in a low
orbit, offering 2 broad array of interactive
voice, data and video services at prices
similar lo conventiona! wired services.

Yet potentitl investors alresdy have
myriad other sateitite suitors. Motorola
Inc. is byilding support for its similac
Iritiven effort, & 53.4 bilklon launch aimed
a¢ mebie users. Loral Corp., the defense
contractor. is tesming with tiny Qualcomm
Cortp. to [aunch its 8-satellite GlobaiStar
system. TRW Inc.'s Odyssey profect is &
smaller. 12-bird system in final deveiop-
mont stages. And still another effort, Ellip-
sat, alregdy hat the support of Westing-
howse Edeetric Corp., Harris Corp. aad
Faiswlild Space Corp.

“'We'll exploit rurul telephone service
before the others even get started,” said
Gerald Helman, a vice president at Ellip-

Colo.. noted Mr. Pike. “In the whoie world,
there are 2bout 300 to 350 active satellites.”
e added.

1t is also hard to see how the Teledesic
parmership will be able to compete with
conventional phone networks, much of
which will be efficient high-speed digital
fiber-optic highways by the turn of the
century. And where there isn't fiber. Mo-
torpla and Sweden's LM Ericsson are
selling cellular radic astworks to flll in the
g2ps. Motarols says it has aiready soid 12¢
such networks in China, {or example.

Motorois aiready has a big jump with
{ridium. While the network wouid be mar-
keted primacily 0 nigh-paying mobiie
phome and data users, there is nothing in
the service's plan that would prohibit
[ridium from offertng a fixed reguiar
phone service to rursl customers,

For now, Iridium and Teledesic don't
regard sach other as rivals. While Irtdium,

QIn the whole world, there are about 300 to 350
active satellites’ now, far fewer than the
number envisioned in the network, noted John
Pike of the Federation of American Scientists.

sat's holding company, Mobile Communi-
cations Hoidings Inc.

Teledesic is far more ambitious, given
its of putting 640 sateilites aloft. Even
if MeCaw and Gates can raise the
money needed, however, they would need
to lwre mitlions of users io generate enough
traffic o pay off the cost of the network,
which wifl be at jeast three times more
expensive than Motorola's eiaborate Iri-
dium satelifte project. Rural folks and
underdeveloped reqions, the primary tar-
get of Teledesic marketers, aren't used o
paying large sums for communications
services.

Just aunching that many birds will be
an awesome undertaking, noted & spokes-
woman at TRW. Assuming the launch of
840 satellitas is successfu), “there's an
awful Jot of ground control.”

- Meore ground contro} of satelltes, in
fact, than the North American Aerospace
Def¢nse Command. known as Norad, han-
dles {rom its base in Colorado Springs,

by terms of its FCC license, is 3 mobile
service aimed at hand-held devices, Tele-
desic is aiming its beams at people at
home or in a business.

Russell Daggatt, Teledesic's president.
“We sim to deliver affordable broadband
communication services to areas where
there isn't wired services, and Iridium
would deliver high-cost narrowband serv-
1ce to mobile customers.’’

There coitld be some overtap with Tele-
desic in developing countries, however.
Iridium's spokesman noted that a state
phone company in one of these countries,
for example. could decide as a temporary
measure o set up a portable kiosk to
provide a global link t0 2 vitiage, but that
would |{kely be an intetim step to building
a traditional phone infrastructure.

Still, rivals hape that there's reom for
oné mare player in the satediite game.
Ellipsat's Mr. Heiman says the McCaw:
Gates entry helps to "'validate the need for

mobile and fixed sateilite services." suc
a3 Eittpsat's under S1 biillon project.

Another rival, CollularVision of Ne:
York L.P.. IS setting up 2 wireless servic
10 detiver video programming to the home
starting in  Manhettan. The servie
operates in the some S-gigahertz fre
quency that Tetadesic waals to use. Whil-
the FCC is currently looking ut whethe
satallite systeme will Intecfore with terrer
trial systems such as CelisarVision. Shan
Hovnanian. CeihslarVision's chiel execy:
tive officer. savs. I :hink that there :
definitety room for everybody. . . . { thin.
what this does is that it shows another sig:
of overwhelming support for -vireiess i:
general.”

Teledesic 3150 may have an edye ove
rivels in the data race. While lridiur

fsn't an outrageos:

Ventures {1, at 10, 4 Los Angeies veniure-
capital tund run by Edward Tuck, wh!
founded the Magellan ziobul-positioning
satellite system,

The MoCaw Celiuiar holding would br
transferred io Ameticas Telephone & Tele-
graph Co. once ATLT compietes its ex:
pected $12.6 billlon purchase of McCaw
later this year.

—Dom Clark in San Francisco coatrid-
uted {o this articie.
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C ison of Telephone Service Capacity of LMDS Teledesic System

by Bernard Bossard

As the following calculation shows, the telephone service capacity of the technically
questionable Teledesic is extremely limited, compared to the United States’ population. This
calculation is based on the non-uniform distribution of population in the country. Approximately
90% of the U.S. population lives in about 10% of the land area, or about 300,000 square miles.
A Teledesic cell is about 1,000 square miles in area. Thus, 300 Teledesic cells would cover the
land area where 90% of the population lives. But each Teledesic cell has a maximum telephone
call carrying capacity of 1400 calis. Therefore, the total call carrying capacity in the 300 cells
is 300 x 1400, or 420,000 calls. But with a US population of 260 million, there are 90% of 260
million, or 234 million population in this area. The ratio of 420,000 divided by 234 million is
0.18%, which means that Teledesic can provide simultaneous service for only 0.18% of the
population in this area. In contrast, LMDS can simultaneously serve 90% of the population,

even in densely populated areas, because of its high degree of frequency reuse.

With respect to data communications service, the Teledesic capacity is even more
constrained. Each Teledesic cell has a capacity of only 14 T1 data channels. Thus, in the land
area occupied by 90% of the US population, this digital service can be supplied simultaneously

to only 0.0018% of the population.
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Comments of ths Chisf Counsel for Advocacy
of the Unitsd States Small Business Administration
on the Second Notice of Proposed Rulemaking

On February 11, 1994, the Federal Communications Commission

(PCC or Commission) issued this second notice of proposed
rulemaking. The Commission seeks comments on two issues:

1) wvhether a negotiated rulemaking should be conducted to resolve
the technical issues associated with utilization of the 27.5-29.5
GHz band (28 GHz band); and 2) the benefits accruing from various
uses of the 28 GHz band. The FCC believes that rssolution of the
technical concerns may lead to the implementation of significant

new communication technologies.

The Office of Advocacy concurs in the Commission’s
conclusion that new uses of the 28 GHz band may be available in
the near future. Many small businesses may wish to participate
in the offering of these new services and resolution of tschnical

issues through negotiated rulemaking will be important to these
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small businesses. T"hus, che Office of Advocacy supports the use

of negotiated rulemaking for the socle purpose of resolving

technical issues.

While the resoluticn of technical issues is an important
step in the allocaticn of the 28 GHz band, it is only a step.
The Commission still must consider which services that use the 28
GHz band will best promecte the public interest and goails of the
Federai Communications Act.! The Office of Advocacy does not
believe that the Commission should use negotiated rulemaking to
deternmine the spectrum allocation that bsst serves the public
interest. Rather, once technical issues have been addressed in
the negotiated rulemaking, the Commission should use its normal
notice and comment rulemaking process to allocate spsctrum among
varicus uses. The Office of Advocacy belisves that a complete
record in which the entire public has an equal voice in the
rulemaking procsss will lead to the best allocation of spectrum.
Furthermore, the Office of Advocacy Lbelieves that, when the
record is developed, an allocation weighted towards terrestrial
use will meet the primary statutory mission of the FCC -- making

available rapid, efficisnt, and national communication services.

47 U.S.C. § 151.

1 70 the extent that the spectrum in the 28 GHz band is
sligible for auctioning under Title VI of the 1993 Omnibus Budget
Reconciliation Act, the Commission is required to provids a
licensing scheme that gives small businesses the opportunity to
provide service utilizing the 28 GHz band. No licensing regime
can accommodate small businesses if the 28 GHz band is allocated
entirely to satellite communication.



-
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Currently, z=2e 23 GHz rand s assigned t2 saceilite
cransmission tecnnoliogies. However, tachnoiogical breakthroughs
have permitted terrestrial transmission within the 28 GHz band.
The Commission nhas issued one full operating license and twelve
experimental licenses for terrestrial uses of the 23 GHz band.
Almost all of these licenses have been issued to smalil
businesses. In contrast, all providers or potential providers of
satellite service are large businesses or the National

Aeronautics and Space Administration although some of the users

of satellite transmission may te deemed small tusinesses.

Competing users, both satellits and tsrrestrial-based, nay
be able to share the 28 GHz band through such techniques as
digital modulation. One of the primary unanswered questions in
allocation of the 28 GHz band is whether tsrrestrial uses can
coaxist with satellite uses. The Office of Advocacy concurs with
the FCC that <the best method for resolving that issue is the use
of a negotiated ruiemaking. The parties invoived can then offer
their technical input and make direct inquirie; of other parties
about their data and engineering assumptions. The Office of
Advocacy believes that negotiated rulemaking will lead to the
most rapid resolution of tachnical issues surrounding the user of
the 28 GHZ band and aveid the current dispute asscciated with the

award of pioneer preferences for personal communication services.
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Resoiution cf these tecnnical issues dces not resoive the
FCC’s dilemma concerning spectrum allocation. In an ideai worid,
all of the users of a particular spcctfum band could be
accommodated. Scientific and engineering advances are gradually
bringing communication technology closer to that ideai.
Nevertheless, technology is not there yet and competing demands
exist for use of the spsctrum. The Commission then must decide
the best method for utilizing the 28 GHz band. It may bes that
the negotiators will find that spectrum can be shared and
nmuitiple competing uses may be accommodated; or that only some
competing uses may be excluded under a sharing arrangement; or
that no sharing is possible under current technology. In any of
these situations, the Commission still must decide on the

appropriate allocation of uses for the 28 GHz band.

If satellite users and tarrestrial users can coexist on the
28 GHz band, then Office of Advocacy has no cbjection to allowing
all potential uses of the band. However, if coexistence is not
possible, the Offics of Advocacy supports an allocation that best

benefits small business providers of telecommunication services.

Given the ccst associated with the provision of satellite

services,’ the office of Advocacy does not believe that small

2 Two of the partiss currently involved in the proceeding,
Hughes and Suite 12, both want to use the 28 GHz band to provide
a multichannel video delivery system. The ground-based system of
Suite 12 is relatively inexpensive to develop while Hughss

(continued...)
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businesses will have an opportunity t> participate in the
provision of sarvices if the Commission allocates the 28 GHz band
to satellite users. In addition ts increasing opportunities for
small business providers of services. tarrestrial uses also may
provide greater -enefits to small business users. Terrestrial-
based services are local in nature and muitichannel video
providers can narrowcast, :.e., deveiop programming for specific
population markets and advertisers.’ Small businesses can use
this narrowcasting feature to reacin, at a reasonable cost, a
large number of custcmers. Sateilite services, both dues to costs
and their national reach, would not readily accommodate
narrowcasting and its concomitant banefits to small business
advertisers. Thus, the Office of Advocacy believes that
substantial benefits exist in utilizing the 28 GHZ for

terrestrial services if coexistence is not possible.

Although the Office of Advocacy believes that terrestrial-
based services will best promote the public interest,

Commissioner Barrett is correct in seeking wide public comment on

2(...continued) :
estimates that its satellite dirsct broadcasting servics may cost
approximately $300 million. Other potsntial satsllite
communication providers estimate system costs ranging from $660
million to $9 billion. Clearly, small businesses have no chance
of participating as providers of satesllite~based
telecommunication services.

3 Terrestrial uses of the 28 GNz band do not involve large
geographic areas. Thus, a multichannel provider on the 28 GHgz
band can provide different programming for Chinatown in Manhattan
and Little Odessa in Brooklyn.
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the allocation of the 28 GHz cand. OJnly in this manner will the
FCC have the appropriate record needed tc make an enlightened
decision and acccmmodate the interests of all Americans in the

use of a2 valuable public resource.

pegtfully submitted,

Doris ‘S. Freedman
Acting Chief Counsel for Advocacy
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